This paper places the debate over using consumption or income in studies of inequality growth in a formal intertemporal setting. It highlights the importance of permanent and transitory income uncertainty in the evaluation of growth in consumption inequality. We derive conditions under which the growth of variances and covariances of income and consumption can be used to separately identify the growth in the variance of permanent and transitory income shocks. Household data from Britain for the period 1968-1992 are used to show a strong growth in transitory inequality toward the end of this period, while younger cohorts are shown to face significantly higher levels of permanent inequality.
I. INTRODUCTION
The use of current income in studies of inequality is open to the obvious criticism that current income may not reflect the longer run level of resources available to a household or an individual. Temporarily high or low incomes may exaggerate the true position of the household when borrowing or saving is allowed to smooth the stream of consumption. Moreover, aggregate measures of inequality (or poverty) based on snapshots of income may fail to pick up changes over time associated with the duration rather than the depth of low-income spells. The importance of distinguishing long-run income inequality from inequality associated with transitory movements in income has been emphasized in a number of recent studies that have moved away from simply documenting the change in the cross-section distribution of income. For example, Gottschalk and Moffitt [1994] , Moffitt and Gottschalk [1995] , Buchinsky and Hunt [1996] , and Gittleman and Joyce [1996] all use the time series of individual incomes to focus on this important distinction. Moffitt and Gottschalk [1995] study the autocovariance structure of United States male earnings in the Panel Study of Income Dynamics over the 1970s and 1980s. They find a strong increase in the variance of the permanent component in income, mirroring the Buchinsky and Hunt [1996] and Gittleman and Joyce [1996] studies. However, they also show that the increase in income inequality over the later part of this period can be increasingly attributed to a rise in the variance of the transitory component of income, the transitory component showing no significant rise until the early 1980s.
The aim of this paper is to see how consumption can help in this evaluation. The recognition that consumption expenditure may better reflect expected lifetime resources has led to the increasing use of consumption 1 in the measurement of household welfare. Earlier work, such as Katz [1991, 1992] and Slesnick [1993] , has used repeated cross-section data on the distribution of consumption to examine changes in the distribution of permanent income and household welfare. Attanasio and Davis [1996] exploit the strong systematic movements in wage inequality over the 1980s in the United States to evaluate the complete insurance hypothesis. They find that the distribution of consumption tends to follow the low frequency movements in real wages but that consumption is well insulated from transitory movements. This provides strong evidence against complete insurance while giving tacit support to consumption smoothing.
This study seeks to advance the literature by formalizing some of the limitations of the use of consumption data alone in assessing changes in the distribution of economic welfare and permanent income. We further show how information on changes in the cross-section joint distribution of consumption and income can illuminate the nature of changes in inequality.
As consumption inequality tends to highlight the importance of permanent inequality, the arguments for consumption-based measures of inequality are powerful. But, how reliable is consumption as a measure of welfare? Consumption expenditure does typically differ from income, and these differences surely reflect differences in expected resources and needs. However, although comparisons within date of birth cohorts are likely to be reliable measures of inequality in living standards, this is not so easily 1. In this paper we tend to use the terms ''consumption'' and ''expenditure'' interchangeably while recognizing that in practical applications the distinction between the two is of considerable importance.
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proved for comparisons across different cohorts. The different intertemporal substitutions open to cohorts at similar points in their life cycle and the different ages at which they are observed make such comparisons less compelling. We therefore argue that there are strong welfare grounds for analysis within cohorts. Moreover, the evolution of distribution within the whole population is influenced by changes in age structure that obscure the role of permanent and transitory income uncertainty.
In this paper we examine the distinction between permanent and transitory income uncertainty in the evaluation of growth in consumption inequality within cohorts. We derive conditions under which the growth of variances and covariances of income and consumption can be used to separately identify the growth in the variance of permanent and transitory income shocks. We develop a difference-in-differences estimator for estimating the growth of the variance of the transitory component on this basis. This is based on a contrast between the growth in the variance of income and consumption. In addition, we show that, where consumption and income are available in the same survey, the covariance between the two provides overidentifying information from which we can verify these results. These results are extended to income processes that include common shocks and cross-sectional correlation between shocks and past incomes. They are also generalized to consumers with preferences that permit precautionary saving. Household data from Britain for the period 1968-1992 are used to show a strong growth in transitory inequality toward the end of this period, while younger cohorts are shown to face significantly higher levels of permanent inequality in comparison to older cohorts at a similar age.
The paper is organized as follows: Section II of the paper is concerned with exploring precisely when consumption does provide a suitable measure of welfare. The theory points to the importance of within-cohort comparisons of consumption and income inequality. Our analysis covers the case of prudent consumers by addressing the relationship between precautionary saving and the welfare cost of risk. Section III considers a variety of income processes and preferences and shows how growth in the variances and covariances of income and consumption can be used to identify growth in the variances of transitory and permanent shocks. These results are then used in Section IV for an empirical evaluation of the differences in growth rates between income and consumption using British Family Expenditure Survey data over the 1970s and 1980s. We provide an analysis by cohort and compare this with the overall picture of changing inequality. Section V concludes.
II. DOES CONSUMPTION INEQUALITY MEASURE WELFARE INEQUALITY?

A. The Welfare Comparison Case for within-Cohort Comparisons
If one observes an individual's consumption, knowing the individual's age and the interest rates that link the periods of their life, it will always be possible to invert the Hicksian demand function to recover utility given real discount rates and age, assuming consumption in all periods to be a normal good. Given the assumption of common interest rates, comparisons of consumption within cohort at the same point in time do therefore suffice for welfare comparisons. However, if comparisons are between individuals who are differently aged or born in different years, as they will be if comparisons are across cohorts at a given date or across time within a cohort, then comparisons are more problematic.
Suppose that individual i, reaching adulthood in year b i has lifetime income Y i . The real interest rate in year s is r s and is assumed to be the same for all individuals. The individual seeks to maximize an increasing and quasi-concave lifetime welfare function U i ϭ U(c i ), where c i ϵ (c i0 ,c i1 , . . . , c iT ) and c it is consumption at age t, subject to their lifetime budget constraint. Hicksian demands are c it ϭ c t (U i ,p i ), where p i ϵ ( p i0 ,p i1 , . . . , p iT ) and p it ϵ ⌸ sϭ0 t (1 ϩ r sϩb i ) Ϫ1 . We assume interpersonal ordinal full comparability of welfare so that welfare comparisons are preserved only by common increasing transformations of utilities. 2 The following proposition shows the conditions under which consumption comparisons suffice for welfare comparisons. Proof. See Appendix 1.
In cases of cross-cohort or cross-age comparisons, all requisite information on welfare is available from consumption only if agents choose to equalize utilities across all periods of the life cycle-an extreme case of antipathy to intertemporal substitution. This is obviously an unrealistic degree of smoothing, and as a result there is almost certain to be some weakness in the undiscriminating use of consumption as an indicator of lifetime standard of living.
Additive separability in the direct representation of lifetime utility U i ϭ ⌺ t u t (c it ) would be a more appealing assumption and one that is commonly adopted. With such preferences the firstorder conditions for optimization imply that agents aim for a marginal utility of within-period expenditure equal at each age to the marginal utility of discounted lifetime income:
This constancy of discounted marginal utility is the familiar Euler condition for consumption over the life cycle (see Hall [1978] , Attanasio and Weber [1989] , and Browning, Deaton, and Irish [1985] , for example). Even though direct utility is additive across periods, it is known that intertemporal substitution invalidates the use of the sum of compensating variations as a measure of lifetime compensating variation (see Blackorby, Donaldson, and Moloney [1984] and Keen [1990] ). Nevertheless, we might wish to categorize the circumstances under which consumption is likely to be reliable as a welfare measure.
Equation (1) points to a number of reasons why consumption could give a poor indication of welfare. If within-period utility functions u t (.) vary much over the life cycle and welfare comparisons are made across age, then comparisons could be undermined. In particular, subjective discounting will lead to consumption being pushed toward the earlier years of life. On the other hand, if real interest rates are high and welfare comparisons are made across age, then incentives to push consumption toward the later period of life will lead the old to appear to be better off than they actually are in comparison to the young. Finally, if the interest rate is variable over time, then differing incentives to substitute intertemporally could undermine welfare comparisons made across cohorts. The magnitude of this last problem can be shown to depend on the magnitude of intertemporal substitution elasticities.
B. The Welfare Cost of Income Risk
Risk-averse households with more uncertain incomes than others need to be considered worse off. This might show up to an extent in lower expenditure by such households, if their response is precautionary saving (see Kimball [1990] for discussions of precautionary saving). This section explores the precise relationship between precautionary saving and the welfare cost of risk.
Suppose that future income is uncertain and intertemporal utility takes the additive form. It will be useful to define Ỹ i as that certain present discounted value of income which would allow the individual to achieve the same expected utility. The consumption stream c i ϭ c (EU i ) that would be chosen given Ỹ i satisfies
Focusing on within-cohort comparisons of c (EU i ), actual consumption differences will be indicative of welfare differences when households face differing degrees of uncertainty only if c i ϭ c (EU i ) for all households. We show below that the unique case in which this holds exactly is that of constant absolute risk aversion (CARA 
Proof. See Appendix 1.
The sufficiency part of this is a special case of a more general result of Drèze and Modigliani [1972, p. 324] which also establishes that decreasing absolute risk aversion (DARA) implies that c i0 Ͻ c i0 ; i. e., that there is excess precautionary saving if higher incomes decrease risk aversion. Their result is not interpreted in terms of welfare considerations but rather in terms of the correspondence between CARA and the absence of substitution effects in response to uncertainty. This links the preference restrictions considered here nicely with those of the previous section. The validity of consumption as a welfare measure relies on the absence of substitution effects in response to intertemporal prices and to uncertainty.
III. PERMANENT INEQUALITY AND TRANSITORY UNCERTAINTY
Uncertainty concerned with unexpected transitory shifts in income is very different from the inequality associated with permanent shifts in the position of individuals in the income distribution. Growth in cross-section measures of income inequality (or poverty) cannot alone distinguish between these two phenomena. Here we show that taking income inequality together with consumption inequality and the life-cycle model, we are able to separate the growth in permanent inequality from the growth in transitory uncertainty.
A. A Stochastic Process for Income
We start by considering a permanent-transitory decomposition for income. Income for individual i in cohort k in period t is written as
where y it p represents the permanent component of income and u it the transitory shock in period t. The permanent component is assumed to follow a random walk:
where v it is a permanent shock assumed orthogonal to u it . We also assume that the variances of the shocks are the same in any period for all individuals in any cohort but that these variances are not constant over time. The cross-sectional covariances of the shocks with previous periods' incomes are assumed to be zero. In this discussion we assume that shocks are independently distributed across individuals. Subsection II.D below considers a relaxation of this assumption and also considers models for income in which the cross-section distribution of shocks is correlated with the distribution of past income. The process for income can be written as
This covers the general MA(1) model in which
though notice that in this representation the MA coefficient t is time varying. The evolution of t can be directly related to the evolution of the variances of the transitory and permanent innovations to income. 4 Defining var kt (u) to be the cross-section variance of transitory shocks for cohort k in period t and var kt (v) to be the corresponding variance of permanent shocks, the growth in the cross-section variance of income for cohort k can be seen from (5) to take the form, 5
Both permanent inequality (var kt (v)) and growth in uncertainty (⌬ var kt (u)) result in growth of income inequality. The crosssection distribution of income cannot, on its own, distinguish these.
B. Identifying the Growth in Transitory and Permanent Variances
Taking income inequality together with consumption inequality and the life-cycle model, we are able to separate the growth in permanent inequality from the growth in transitory uncertainty. Assuming quadratic preferences, with the discount rate equal to the real interest rate, we obtain the familiar martingale property for consumption: 6
where t is an annuitization factor 7 and it is the consumption 4. See Blundell and Preston [1997] . 5. Note that cov ktϪ1 ( yu) ϭ var ktϪ1 (u) where cov ktϪ1 ( yu) is the cross-section variance of income with transitory shocks for cohort k in period t Ϫ 1.
6. See Hall [1978] .
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innovation. 8 Relating it to the transitory and permanent innovations to income (5), we have
That is, the consumption innovation is simply the sum of the annuity value of the transitory shock and permanent shock. The derivation of (9) requires that the consumer can separately identify transitory u it from permanent v it income shocks, which we assume throughout unless otherwise stated. However, for a consumer who simply observed ⑀ it , we would have
which, by analogy with (9), provides a decomposition of the MA innovation ⑀ it into the component representing the new information concerning permanent effects and that representing a transitory innovation to income. The permanent effects component can be thought of as capturing news about both current and past permanent effects since
The decomposition (10) therefore represents the best prediction of the split between permanent and transitory components given tϩ1 . The connection between consumption and income innovations in (9) can be used to link the growth in the variance of consumption and in the covariance of consumption and income to the variances of the underlying components in the income process. From this expression the identification of the growth in transitory and permanent variances can be related to the growth in consumption and income variances as is shown in the following proposition.
PROPOSITION 3. For individuals in a cohort k, Deaton and Paxson [1994] , for example.
Proof. Equations (11) and (12) follow from (8) and (9). Substituting for var kt (v) in (7) from (11) gives (13).
Intuitively, the growths in the variance of consumption and in the covariance of consumption and income are dominated by permanent inequality. The proposition shows that the difference of differences in the variances eliminates the variance of the permanent shocks. For large T Ϫ t and small r, these results take a particularly simple form.
COROLLARY. For T Ϫ t large and r small,
Removing the growth in the consumption variance from the growth in the income variance eliminates the permanent inequality term. A higher growth in income variance than in consumption variance must imply a rise in the variance of transitory shocks. In general, the difference provides a lower bound on the growth in transitory uncertainty but for large T Ϫ t and small r the corollary shows that growth in short-run income uncertainty is exactly measured by the difference in growth between income inequality and in consumption inequality. To measure the growth in the variance of the transitory shocks to income, we therefore suggest the use of a difference-of-differences estimator (16).
Moreover, for large T Ϫ t and small r, individuals consume their permanent income, so that ⌬ var kt (c) and ⌬ cov kt (c, y) each equal the variance of the permanent shocks. A rise in the variance of permanent income shocks would be reflected in an acceleration in their growth. If we have data on both, then (14) and (15) provide one overidentifying restriction per period to use in improving precision of estimates.
Liquidity constraints, by exaggerating the effect of transitory shocks on consumption growth for some consumers, can be thought of in the same way as the finite T model. It remains true that changes in the variance of incomes that are not also reflected in changes in the variance of expenditures can be attributed to transitory shocks. In a simple model in which a fixed proportion of consumers is constrained to consume their income, the difference in the growth of the variance in consumption and income now only identifies the growth in the variance of transitory shocks to the unconstrained group.
Even if u it and v it are not distinguished by the consumer, who observes only ⑀ it in (6), then
A similar path for both variances still suggests a stable pattern of short-run income uncertainty over time.
C. Prudent Consumers and Precautionary Saving
Proposition 3 extends naturally to preferences that admit precautionary saving. An analogous relationship between the variances of consumption and income can be seen to hold under Constant Absolute Risk Aversion (CARA) preferences. Caballero [1990, p. 128] has shown that for such preferences and for income processes of the sort considered here with nonconstant variances,
where (1/ kt ) it is the annuitized income innovation as previously, ⌫ kt is the slope of consumption paths within the cohort, and kt is a term taking into account revisions to variance forecasts. With normally distributed innovations, ⌫ kt is proportional to the expected variance of next period's consumption innovations. 9 Since both ⌫ kt and kt are assumed constant within cohorts, the results of Proposition 3 continue to hold in this setting. It is important therefore to choose cohort groups which, wherever possible, are sufficiently homogeneous for these constancy assumptions to be valid. 10 To extend to the case of decreasing absolute risk aversion, we consider Constant Relative Risk Aversion preferences. Assume, as above, that the discount rate equals the real interest rate, and 9. ⌫ kt ϭ (1/␤) ln E t e [Ϫ␤(1/kt)itϩkt] , where ␤ is the coefficient of absolute risk aversion.
10. If individuals within a cohort group k are subject to different changes in the variance of permanent shocks, divergences in the growth in variances of consumption and income could not necessarily be given the simple interpretation we establish here. suppose that a stochastic process similar to that described above applies to the logarithm of income:
where u it and v it are assumed orthogonal with properties as above.
In such a case it is possible to approximate 11 the growth of individual consumption by an expression similar to (17):
where G kt and z kt have similar interpretations as the slope of consumption paths within the cohort and as a term taking into account revisions to variance forecasts. Here L it denotes the value of current financial wealth plus the present value of future
, L it consists mainly of the present value of future earnings, as would seem reasonable for younger cohorts, then 12
which is analogous to the consumption growth process in (8), and the decomposition results of Proposition 3 and the Corollary apply. However, they now refer to identification of the growth in variances of proportionate transitory and permanent shocks.
D. Alternative Income Processes
In this subsection we investigate the robustness of these results to modifications to the income process such as allowance for common shocks, deterministic trends, and cross-sectional correlation between the distributions of shocks and of past incomes.
Common Shocks. Common shocks to the income process that impact in the same way across all individuals in the cohort will be captured by the ⌫ kt term in (17) and will have no impact on within-cohort consumption or income inequality. However, we may wish to allow for common effects that are distributed unevenly across individuals. For example, 13 suppose that we 11. The proof of the approximation is in Appendix 1 and has some similarity to that in Skinner [1988, p. 252] , though Skinner establishes his result only for a case in which all shocks are transitory and normally distributed with constant variance. See also Blundell and Stoker [1995] .
12. For proof of this further step refer again to Appendix 1. 13. See, for instance, the use of this process in Deaton [1992, p. 148] .
define e kt to be a common transitory shock to incomes in cohort k at time t, and suppose that it is distributed across individuals in the cohort according to an individual parameter ␥ i . The income process (3) then becomes
where u it is again the purely idiosyncratic transitory shock in period t. Suppose that the permanent component has an analogous decomposition:
Assuming that cov kt ( y Ϫ1 ,␥) ϭ cov kt ( y Ϫ1 ,␦) ϭ 0, in this case the decomposition results in Proposition 3 generalize to allow the identification of permanent and transitory components in the sum of both idiosyncratic and common contributions to the growth in income uncertainty. 14 Cross-Section Correlation between Shocks and Past Incomes. Although, when averaging across time, transitory or permanent shocks will be uncorrelated with historical events, this may not be true in a given cross section. That is, in any particular period the distribution of shocks to income may be related to the position of individuals in the income or consumption distribution. For example, this would occur if the ␥ i in income process (20) were correlated in the cross section with y i,tϪ1 even though e kt is uncorrelated with y i,tϪ1 over time. In this case cov kt ( y Ϫ1 ,␥e) 0, but lim t=ϱ (1/T) ⌺ t cov kt ( y Ϫ1 ,␥e) ϭ 0. 15 With income processes of this general type, the covariances cov kt ( y Ϫ1 ,v) and cov kt (c Ϫ1 ,v) and the covariances cov kt ( y Ϫ1 ,u) and cov kt (c Ϫ1 ,u) would be nonzero. In general, if either permanent or transitory shocks are correlated with past incomes and expenditures, then it is clear that ⌬ var kt (c) ⌬ cov kt (c, y) and the overidentifying restrictions discussed above will fail to hold. Our assumptions are therefore testable against alternatives of this sort. To evaluate whether it is still possible to use cross-sectional variances and covariances of incomes and expenditures to draw inferences about changes in the variances of the permanent and transitory shocks, it is interesting to consider the following separate cases.
Suppose that transitory shocks are uncorrelated with past 14. For CRRA preferences the impact would be a common proportionate effect across all individuals.
15. See also Attanasio and Jappelli [1997] .
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incomes and consumptions, cov kt ( y Ϫ1 ,u) ϭ cov kt (c Ϫ1 ,u) ϭ 0, but allow for correlations with permanent shocks, so that cov kt ( y Ϫ1 ,v) and cov kt (c Ϫ1 ,v) are both nonzero. The simple difference-ofdifferences estimator ⌬ var kt (c) Ϫ ⌬ var kt ( y) will no longer serve as an estimate of the change in the variance of transitory shocks. However, writing 16
it can be seen that knowledge of the covariance term ⌬ cov kt (c, y) is sufficient to identify the growth in the variance of transitory shocks. Notice, incidentally, that (22) can also be written in terms of the growth of the variance of deviations of income and consumption as
In contrast, suppose that permanent shocks are uncorrelated with past incomes and consumptions, cov kt ( y Ϫ1 ,v) ϭ cov kt (c Ϫ1 ,v) ϭ 0, but allow for correlations with transitory shocks, cov kt ( y Ϫ1 ,u) and cov kt (c Ϫ1 ,u) are both nonzero. Then ⌬ var kt (c) still provides an estimate of the variance of permanent shocks, but there is no way, in general, to combine this or ⌬ cov kt (c, y) with ⌬ var kt ( y) to recover the change in the variance of transitory shocks.
Idiosyncratic Trends. A further generalization results in the incorporation of idiosyncratic deterministic trends i in the income processes: 17
Then, for large T Ϫ t and small r,
Thus,
and the difference between the growth in income and expenditure variances fails to identify the growth in the transitory variance. The presence of idiosyncratic deterministic trends would also undermine the testable moment restriction (14) on equality of 16. See Blundell and Preston [1997] for the derivation. 17. We could derive this by supposing permanent income to be the sum of a stochastic component y it p as before and a deterministic component
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growth in the consumption variance and consumption-income covariance since
Thus, unless such trends are absent, the growth in the expenditure variance will not equal the growth in the expenditure-income covariance. 18 Our assumptions are therefore also testable against alternatives of this sort.
IV. THE GROWTH IN SHORT-TERM INCOME RISK
A. Data
The data used in this study are drawn from the 1968-1992 British Family Expenditure Survey (FES) and are described in the Data Appendix. The long time series of household level data on consumption and income available in Britain and the rapid change in income inequality over this period make it an ideal base for this analysis.
The measure of income used in this paper is current weekly net income of the household, and the measure of expenditure is total current weekly spending by the household on all goods excluding durables but including housing. Expenditure and income of different family types are adjusted onto a comparable basis using equivalence scales that take account of numbers of adults and children in different age ranges, the precise form of the scale being given in the Data Appendix. There are clearly advantages and disadvantages to excluding durables from our measure of consumption. Durable expenditure does not measure consumption of service flows, and this discrepancy is likely to vary systematically over the cycle. However, by excluding durables, we are assuming that there is little substitution between durables and nondurables over time and with age. Although our preference is to exclude durable expenditures, given the potential sensitivity of our conclusions to this, we have repeated all our analysis including durable expenditures and briefly comment on specific comparisons when we discuss the results below. In summary, the conclusions we draw at both the cohort and aggregate level are unaffected by the inclusion of durable expenditures. 19 18. Blundell and Preston [1997] consider other similar processes. 19. A full set of comparison figures and tables are available from the authors on request.
CONSUMPTION INEQUALITY
As argued above, we base most of our analysis on date-ofbirth cohorts to avoid some of the obvious biases that result from inequality across cohorts. We know, for instance, from Deaton and Paxson [1994] that one should expect within-cohort inequality to rise with age (see (14)) and also that the age composition of our population is changing. The cohorts are defined by ten-year bands for age of birth of head of household. This enables us to calculate measures of inequality in each year for groups of fairly similar age. Sample sizes for each cohort are given in Appendix 2.
B. Results
For each cohort we calculate the sample variances and covariances of income and expenditure in each year and the associated variance-covariance matrix of these statistics (see Table I ). Figure I There is a systematic evolution of the within-cohort variances over the whole 25-year period considered. Figure I shows that within-cohort income and expenditure variances increase with age as predicted. However, there is little evidence of the sort of acceleration in expenditure inequality that would be indicative of increasing within-cohort variance of permanent shocks. Nonetheless, income variance rises faster than expenditure variance in the latter half of the 1980s. According to (16), this points to evidence of rising short-term uncertainty. These within-cohort results are robust to the inclusion of durable expenditures in our definition of expenditure. Similar results also come through if we use only those who have stayed in education beyond the compulsory school leaving age.
Two sets of estimates were calculated for the changes in the variances of the underlying shocks. First, we estimate ⌬ var kt (u) by the difference between the first differences of the sample income and expenditure variances (as suggested by (16)) and ⌬ var kt (v) by the second difference of the sample expenditure variance. A second set of estimates also makes use of the information in the sample covariances, imposing the full set of moment restrictions in (14), (15), and (16) by minimum distance estimation (MDE). These imply one overidentifying moment restriction per period, and the method provides a 2 test of these overidentifying restrictions (which can be interpreted as a test for the specification of the income process). These procedures were repeated using the logarithms of income and expenditure. We concentrate in the body of the paper on the results using logs but also report the results using levels in Appendix 6.
The estimates in Table II use the difference-of-differences result in equation (16) of the corollary to calculate the growth in the transitory variance ⌬ var kt (u) from the difference in rates of growth of consumption and income variances, and these results Estimates based on variances alone are calculated from (14) using log expenditure and log income per equivalent adult. Minimum distance estimates are calculated from (14), (15), and (16) using the same data. Associated 2 tests are presented in Table IV . Full year-by-year estimates are given in the Appendix.
for each household, we can use covariances to test the robustness of our results. Tables II and III also provide estimates using minimum distance estimation applied to the moment conditions (14), (15), and (16). 21 These estimates are also represented in 21. These are calculated by minimum distance estimation with the asymptotically optimal weights. Conscious of the arguments of Altonji and Segal [1996] for preferring equally weighted minimum distance estimates in small samples, we FIGURE II Estimated Changes in the Variance of Transitory Income Shocks by Cohort, 1968 Cohort, -1992 
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Figures II and III where they are presented with confidence bands. 22 The evidence of growing within-cohort variance of transitory shocks and static within-cohort variance of permanent shocks is strengthened, at least for the two younger cohorts, by the use of covariance information. Although we document an increase in permanent inequality over time for each cohort, there is no evidence of an increase in the variance of the permanent component of income shocks. The growth in permanent inequality within each cohort comes purely from the accumulation of permanent shocks in the consumption growth equation (19). Note from Table IV that the overidentifying restrictions based on (14), (15), and (16) in the Corollary are acceptable for the also recalculated results (available on request) using equal weights but found very little difference in results.
22. These estimates are also smoothed in the figures by taking five-year moving averages. Confidence bands are adjusted accordingly. Estimates based on variances alone are calculated from (16) using log expenditure and log income per equivalent adult. Minimum distance estimates are calculated from (14), (15), and (16) using the same data. Associated 2 tests are presented in Table IV . Full year-by-year estimates are given in the Appendix.
younger two cohorts only-in other words, exactly those for whom T Ϫ t is largest. 23 In principle, for older cohorts it would be possible to estimate the permanent and transitory variances by minimum distance by choosing an appropriate value for r and fixing values for r/ t (1 ϩ r) in (11) to (13).
23. These overidentification tests fail when we include durable expenditures in our expenditure definition, although only marginally for the youngest cohort, and the test statistics remain largest for the older cohorts. Cohort, 1968 Cohort, -1992 
FIGURE III Estimated Changes in the Variance of Permanent Income Shocks by
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Cross-Sectional Correlation between Shocks and Past Incomes. It was shown above that neither the difference-indifferences nor the MDE estimate of the change in the variance of transitory shocks would be robust to cross-sectional correlation between permanent shocks and past incomes and expenditures. However, an alternative robust estimate using variance and covariance information was proposed in (22). This estimate is presented, together with the simpler difference-in-differences estimate, in Figure IV . It is evident that the picture of increasing transitory uncertainty is preserved even if one allows for permanent shocks correlated with past incomes with estimated growth in the transitory variance consistently positive throughout the 1980s using either estimate.
The Overall Picture. What is also interesting, however, is the comparison of the growth in inequality within and across cohorts. This can be gauged from Figure V which presents the evolution over time of the variances and covariance of logarithms 24 for the whole sample. 25 There is no a priori reason why the consumption rule (19) itself should produce such a picture even though for each cohort there is growth of consumption inequality. The growth of consumption inequality in Figure V reflects one or more of three possible explanations. First, it may reflect the aging population. Second, it may reflect a higher level of permanent inequality for younger cohorts when comparison is made for the same age. Third, it may reflect a growth in within-cohort variance of permanent components. The later explanation is ruled out from our discussion of Figure III . The first could explain part of the 24. It should be noted that the variance of logarithms is not a wholly satisfactory index of inequality since progressive transfers of income or expenditure can cause it to increase. Results using the variance of levels give a similar picture and are available from the authors on request.
25. This picture is unaffected by the inclusion of durable expenditures. These are 2 tests of the overidentifying moment restrictions in (14), (15), and (16) using log expenditure and log income per equivalent adult. growth in the overall picture, but the second explanation is also supported by the data. To see this, consider Figure VI . Figure VI plots the variances against age for all cohorts in one diagram. The results are striking. Inequality in both income and consumption was sharply greater in the late 1980s for all cohorts than it had been for preceding cohorts at a similar age. We can now see that younger cohorts face not only an increase in the variance of 
transitory components by comparison with older cohorts when they were at a similar age but that this is also true for permanent income inequality. As the variance of permanent shocks does not appear to have risen for any cohort, the implication is that this difference reflects an increase in initial permanent income inequality for younger cohorts. The explanation for a growth in overall consumption inequality can therefore be attributed in part to an aging population and in part to new cohorts facing higher levels of initial income inequality. , 1968-1992 V. CONCLUSIONS This paper has shown how a comparison of the growth paths of income and consumption inequality can together be used to document the growth in short-term income risk. We derive conditions under which the growth of variances and covariances of income and consumption can be used to separately identify the growth in the variance of permanent and transitory income shocks. This sheds new light on the debate concerning the use of consumption versus income in assessing the evolution of inequality. 
Comparisons within cohorts are shown to carry more reliable welfare implications than comparisons across cohorts at any point in time. Increasing short-term risk will inflict a welfare cost on risk-averse households, and we derive the set of preferences under which the level of precautionary saving can be used as a money metric measure of the individual welfare loss from income risk.
We use a sample of households from the British Family Expenditure Survey over the period . Over this period both income and consumption inequality is shown to have risen for all cohorts. However, there is striking evidence that income inequality has risen faster than consumption inequality in recent years especially for younger cohorts. By plotting the difference of differences between consumption and income inequality across this period, we are able to measure the precise path of growth in short-term income risk over this period. The paths of consumptionincome covariances within cohorts provide corroborative evidence of growing short-term uncertainty.
DATA APPENDIX
The data used here are from the 1968-1992 British Family Expenditure Survey (FES). The FES is an annual survey conducted with the principal purpose of determining the basket of goods used to construct the Retail Price Index. In a typical year the FES contains information on around 7000 households. In general, the households form a representative sample, but excluded are those not living in private houses, such as residents of residential homes.
The measure of income used in this paper is current weekly net income of the household and consists of earnings from main and subsidiary jobs (net of tax and national insurance contributions), net profits from self-employment, all social security benefits received, allowances from nonmembers of the household, benefits from friendly societies, and children's incomes.
Households participating in the FES are asked to complete a diary detailing all their spending. 26 In this paper, expenditure is 26 . All of what has been said so far assumes that income and expenditure are accurately recorded in the data. We would not wish to ignore the consideration that expenditure may often be better measured, particularly for groups such as the self-employed. On the other hand, infrequency of purchase may well be important given that diary records are kept over a two-week period (see Kay, Keen, and Morris [1984] ).
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defined as total current weekly spending by the household on all goods excluding durables but including housing. 27 Expenditure and income of different family types are adjusted onto a comparable basis, using the equivalence scales based on McClements [1977] and favored by the United Kingdom Department of Social Security, and expressed in 1992 pounds for a childless couple. These equivalence scales depend on number of adults and numbers of children in various age ranges. 28 We remove the households with the highest and lowest 2 percent of incomes and expenditures in each year so as to enhance robustness of the results.
We split the samples into cohorts defined by ten-year bands for age of birth of head of household. Appendix 2 shows a cross tabulation of the numbers of households in each annual FES with the head of household's date of birth falling into particular ranges. We drop from the analysis any such cohort in any year in which it could include households with head aged over the statutory retirement age of 65 or in which the sample size falls below 300. This leads us to concentrate on the four central cohorts with head born between 1920 and 1960. Sample sizes and summary statistics for income and expenditure by year for households belonging to these cohorts are given in Appendix 3.
Sensitivity of results to the use of levels rather than logarithms is shown in Appendix 4. It is clear that the restrictions implied by the theory are more acceptable when using logs though the main conclusions about rising transitory variances remain evident when using levels. Sensitivity to choice of equivalence scales was investigated, and results were found to be qualitatively similar with alternative scales. 29. For details see Blundell and Preston [1997] .
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depend on p; i.e., c t (U,p) ϭ f t (U ). If e(U,p) is the expenditure function then Shephard's lemma requires that
and ( Deaton and Muellbauer [1980, p. 53] takes the form,
Hence both necessity and sufficiency are established.
(iii) Since it is possible that s t, then c t (U,p) cannot depend on t; i.e., it must be that c t (U,p) ϭ f (U,p). By quasi concavity of preferences this can be so only if f (U,p) ϭ f (U). It is obvious that the same condition would ensure welfare comparisons across cohorts. Then similar reasoning establishes U ϭ min t u(c t ) as the corresponding direct representation for preferences.
B. Proof of Proposition 2
Note that (27) uЈ 0 (c i0 )
Since U(.,.) is quasi concave and noting (26), c i0 ϭ c i0 if and only if uЈ 0 (c i0 )
for all t which is true given (27) if and only if uЈ t (ĉ it ) ϭ EuЈ t (c it ).
To see that CARA is sufficient for this, note that, given CARA,
To establish necessity, consider the case where risk is small. A Taylor expansion around c it ϭ ĉ it yields
Similarly, by another Taylor expansion,
Substituting into (28) gives
Hence uЈ t (ĉ it ) ϭ EuЈ t (c it ) for small enough risks only if
which holds for all ĉ it iff
for some constants A, B, and C. Without affecting behavior, we can set C ϭ 0 and the requirement that U (.,.) be increasing and quasi concave ensures A Ͻ 0, B Ͻ 0.
C. Proof of (18) and (19)
Let L it denote the value of current financial wealth plus the present value of future earnings at period t, and let it ϭ L it Ϫ E tϪ1 L it denote the innovation to L it . Let preferences be Constant Relative Risk Aversion (CRRA) with ␥ denoting the Arrow-Pratt measure of CRRA (see Skinner [1988, p. 241] ), and let the constant interest rate r equal the consumer's subjective discount rate.
Suppose that optimal consumption c it is approximately proportional to L it : c it Ӎ it L it QUARTERLY JOURNAL OF ECONOMICS for some it which could depend on uncertain current and future moments of the income process. We know that this is trivially true for t ϭ T since c iT ϭ L iT .
By the Euler equation and intertemporal budget constraint,
Taking a Taylor expansion around it ϭ E tϪ1 it ϵ it and it ϭ 0, i.e., L it ϭ E tϪ1 L it ϭ (L itϪ1 Ϫ c itϪ1 )(1 ϩ r) ϵ L it and assuming it and it to be independent,
Substituting from the budget constraint,
Ϫ1/␥ , and thus,
Hence the supposed approximate proportionality of consumption is established by induction. Furthermore,
1/␥ , and thus,
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By a series of further approximations, (14) and (16) using log expenditure and log income per equivalent adult.
